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[s7] ABSTRACI‘ 
Disclosed herein is a method for processing a ?rst pic 
ture to be reproduced on a color picture tube. The value 
eys of luminance signal for a shadow S of a second pic 
ture, which has been obtained from a preceding scan 
ning operation, is subtracted from the value ey of lumi 
nance signal for a desired pixel P out of video signals 
received, thereby determining the value ep of a base 
luminance signal. Luminance signal values es and eh are 
set respectively for a shadow S and a highlight H 
among pixels of the ?rst picture to be reproduced on the 
color picture tube. The value eq of a luminance signal 
for a pixel Q, which corresponds to the pixel P and is to 
be reproduced, is determined from the signal values ep, 
es and e}, in accordance with a particular correction 
formula. The luminance of each pixel, which is to be 
reproduced on the color picture tube, is adjusted in 
accordance with the value 6,; of the corresponding lu'mi 
nance signal thus determined. A picture signal proces 
sor suitable for use in the practice of the method is also 
disclosed. 

5 Claims, 8 Drawing Sheets 
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METHOD FOR PROCESSING PICTURE TO BE 
REPRODUCED ON COLOR PICTURE TUBE AND 

PROCESSOR THEREFOR 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
This invention relates to a novel method for process 

ing a picture to reproduce the picture with improved 
visibility on a color television receiver, and to a picture 
processor therefor. 

(2) Description of the Related Art 
Reference is ?rst made to FIG. 3 which is a simpli?ed 

block diagram of a transmission system for color televi 
sion pictures. In a television camera 21, a multicolored 
light is received from an object through a lens 22 and 
the color of the object is separated into the three pri 
mary colors, i.e., red (R) light, green (G) light, and blue 
(B) light by use of a dichroic mirror unit 23. From these 
colors of light, primary color signals ER,EG,EB are then 
produced by image orthicon camera tubes 
21R,21G,21B, respectively. A luminance signal Ey, 
representative of the brightness of the picture, and color 
signals having information as to hue and saturation 
values are reproduced from the primary color signals by 
a matrix circuit 24 are then transmitted. The color sig 
nals which provide the primary color signals E R,EG,EB 
when combined with the luminance signal Eyare color 
difference signals ER-Ey,EG—Ey, EB—EY. When 
such color difference signals are transmitted, the lumi 
nance signal Eyis added in the following manner at the 
reception side, thereby making it possible to reproduce 
the original primary colors. 

As depicted in FIG. 4, the signals thus transmitted are 
received by an antenna 25. The desired channel is se 
lected by a tuning circuit 26, so that the signals are 
ampli?ed and converted into intermediate frequency 
signals. Video intermediate frequency (IF) signals 
which have been ampli?ed at an intermediate frequency 
(IF) ampli?er 27 are converted into video signals at a 
video signal detector 28. After ampli?cation of the 
video signals at a video signal ampli?er 29, the resulting 
signals are fed to a color picture tube 1. By electron 
beam scanning, a complete picture is formed from a 
series of video signals. Here, synchronizing signals 
transmitted along with the video signals are separated at 
a synchronous circuit 31 to control a horizontal and 
vertical de?ection circuit 32, whereby the frequency 
and phase of the electron beam scanning are maintained 
consistent with those at the transmission side. 
On the other hand, audio intermediate frequency (IF) 

signals are converted into audio FM signals at an audio 
signal detector and FM converter 33. The audio FM 
signals are converted further into audio signals by an 
FM detector 34 and a low frequency (LF) ampli?er 35 
and are then reproduced at a speaker 36. 
The video signal ampli?er 29 serves to amplify each 

luminance signal of the color television signals, which 
have been obtained at the video signal detector 28, to a 
level suf?cient to activate the color picture tube 1. The 
video signal ampli?er 29 is usually constructed of ampli 
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2 
?cation circuits arranged in 3 to 5 stages and various 
auxiliary circuits. 
To reproduce a color picture, the color picture tube 

1 has to be fed with primary color signals. There are 
two types of manners for feeding these signals, i.e., the 
primary color drive system and the color difference 
drive system. FIG. 5 is a block diagram showing how 
primary color signals are produced and then fed to the 
color picture tube 1 in the primary color drive system. 
Primary color signals ER,EG,EB are applied at a nega 
tive polarity to respective cathodes 37-1,37-2,37-3 of the 
color picture tube 1, while respective ?rst grids 
38-l,38-2,38-3 are fed with a d.c. voltage. 
The primary color signals are produced by adding 

the luminance signal and color difference signals at a 
matrix circuit 39. The matrix circuit 39 is inputted with 
the luminance signal By and color difference signals 
ER—Ey,EG—Ey,EB-Eyand produces as outputs neg 
ative primary color signals —ER, —EG, —EB. The nega 
tive primary color signals are then fed to the respective 
cathodes 37-1,37-2,37-3 of the color picture tube 1. 

In the color picture tube 1, electron beams controlled 
by the primary color signals are caused to impinge ex 
actly on color phosphors of red, green and blue colors, 
respectively, by way of a color sorting system, free of 
illustration, so that the phosphors are caused to glow to 
reproduce the color picture. The construction of the 
color picture tube 1 is illustrated in FIG. 6. The color 
picture tube 1 is basically constructed of three compo 
nents, namely, an electron gun 61 for generating and 
directing electron beams, a shadow mask 62 for causing 
the electron beams to impinge only on phosphor dots of 
the designated colors, and a phosphor screen 63 coated 
precisely with red (R), green (G) and blue (B) phosphor 
dots in a predetermined pattern. Depending on differ 
ences in these components. color picture tubes can be 
classi?ed into several types. Their details are however 
omitted herein. 

Formation of a picture on a color picture tube is 
performed by left-to-right scanning (horizontal scan 
ning) and up-to-down scanning (vertical scanning). The 
picture is successively and downwardly formed on the 
picture screen from the upper left corner. When the 
scanning has reached the lower right corner, the scan 
ning returns again to the upper left corner. In this man 
ner, 30 pictures, which are each divided into 525 lines, 
are formed per second. Accordingly, the horizontal 
scanning is repeated 15,750 times a second (525 li 
nes>< 30 pictures) while the vertical scanning is repeated 
30 times. 
However, interlaced scanning is used in actual scan 

ning. As a result, the vertical scanning is repeated 60 
times. As illustrated in FIG. 7(a) and 7(b), interlaced 
scanning is performed by ?rst coarsely scanning at some 
intervals as indicated by numbers 1, 2, 3 and 4 and then 
scanning once more between the ?rst scanning lines as 
indicated by numbers 5, 6 and 7. The scanning of an 
entire picture is brought to completion by only these 
two vertical scanning operations. When interlaced scan 
ning is performed, two coarse pictures of 262.5 scanning 
lines are sent successively to form a picture of 525 scan 
ning lines. It therefore appears as if 60 pictures are sent 
out, although 30 pictures are actually sent out per sec 
ond. It is hence possible to obtain pictures of little 
?icker. 
As has been described above, the conventional televi 

sion receivers have reached a technical level which is 
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satisfactory from the practical viewpoint. It is, how 
ever, now strived to improve the dissolution further, for 
example, by increasing the number of scanning lines to 
650 or 700 lines per screen or converting the signal 
processing circuits into their digital counterparts. In 
addition, high-de?nition television receivers have also 
been developed, as future television receivers, for com 
mercial use. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

The present inventors have the following belief with 
respect to improvements in the picture quality of color 
television receivers. In spite of the various ingenious 
efforts exercised so far toward improvements in the 
picture quality of color television receivers, the charac 
teristics of a picture as sensed by the human eyes, for 
example, the gradation, color tone, sharpness and con 
trast of the picture are still insufficient, leading to the 
demand for still better reproducibility of pictures. 

In order to meet this demand, it is an object of this 
invention to provide a method for processing a picture, 
which is to be reproduced on a color picture tube, so as 
to reproduce the gradation and color tone of the origi 
nal picture as an object which is naturally appealing, 
and also to provide an apparatus therefor. 

In one aspect of this invention, there is thus provided 
a method for processing a ?rst picture to be reproduced 
on a color picture tube, which includes: 

(i) subtracting the value eys of a luminance signal for 
a shadow S of a second picture, which has been ob 
tained from a preceding scanning operation, from the 
value ey of luminance signal for a desired pixel P out of 
video signals received, thereby determining the value 
e,, of a base luminance signal; 

(ii) setting luminance signal values e, and eh respec 
tively for a shadow S and a highlight H among pixels of 
the ?rst picture to be reproduced on the color picture 
tube; 

(iii) determining the value eq ofa luminance signal for 
a pixel Q, which corresponds to the pixel P and is to be 
reproduced, from the signal values e,,, e; and eh in accor 
dance with the following correction formula: 

wherein k, a and ,8 are factors for contrast adjustment 
and k and B are correlated as follows: 

y=desired factor; and 
(iv) adjusting the luminance for each pixel, which is 

to be reproduced on the color picture tube, in accor 
dance with the value eq of the corresponding luminance 
signal thus determined. 

In another aspect of this invention, there is also pro~ 
vided a picture signal processor for a picture reproduc 
tion apparatus of a color television receiver, the picture 
reproduction apparatus having a color picture tube, a 
matrix circuit for detecting a primary color signal from 
a ?rst luminance signal and a color difference signal and 
circuitry for feeding an output from the matrix circuit 
to a color picture tube. The picture signal processor 
comprises: 

a luminance signal processor (2) for computing the 
value of a second luminance signal for a pixel Q which 
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4 
corresponds to a desired pixel P out of the video signals 
received and is to be reproduced; and 

a luminance control circuit (8) for controlling, in 
accordance with the thus-computed value, the lumi 
nance of the corresponding pixel to be reproduced on 
the color picture tube. 

In a preferred embodiment, the luminance signal 
processor includes: 

an A/D converter for converting the ?rst luminance 
signal; 

a first storage circuit for luminance signals of individ 
ual pixels of a picture obtained from a preceding scan 
ning operation; 

a first detector for detecting the value eys of the lumi 
nance signal for a shadow in contents stored in the ?rst 
storage circuit; 

a second storage circuit for corrected luminance sig 
nals of the individual pixels of the picture obtained from 
the preceding scanning operation, said corrected lumi 
nance signals having been fed subsequent to processing 
thereof; 

a second detector for detecting the value eh of lumi 
nance signal for a highlight and the value e, of lumi 
nance signal of a shadow in contents stored in the sec 
ond storage circuit; 

a processor for subtracting the value ey; of the lumi 
nance signal for the value ey of the luminance signal for 
a desired received pixel P to compute the value ep of a 
base luminance signal and then computing the value eq 
of a luminance signal for a pixel Q, which corresponds 
to the desired pixel P, has been corrected in accordance 
with the above correction formula; and 

a D/A converter for converting the value eq, which 
has been outputted from the processor, into an analog 
signal. 
According to this invention, a gradation control tech 

nique developed for the formation of reproduced pic 
tures, such as color-printed pictures, having excellent 
reproduction in gradation has been applied to the grada 
tion control of a color television receiver which repro 
duces a color picture by producing the three primary 
colors of light, namely, red, green and blue colors. As a 
result, the gradation and color tone of a picture as an 
object can be reproduced in a naturally visually appeal~ 
ing manner as observed upon formation of reproduced 
pictures such as color-printed pictures, thereby making 
it possible to obtain high-quality pictures on color tele 
vision receivers. This is readily understood from the 
fact that the correction formula employed in this inven 
tion has been derived from the density formula (optical 
density), D=log 10/1 in which I0 denotes the intensity 
of incident light and I stands for the intensity of light 
reflected or transmitted. The density formula has been 
accepted widely. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is a block diagram of a picture signal pro 
cessor according to one embodiment of this invention, 
as applied to the primary color drive system; 
FIG. 1(b) is a block diagram of a picture signal pro 

cessor according to another embodiment of this inven 
tion, as applied to the color difference drive system; 
FIG. 2 is a detailed block diagram of a luminance 

signal processor shown in FIG. 1(a) or FIG. 1(b); 
FIG. 3 is a simplified block diagram ofa color televi 

sion transmitter; 
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FIG. 4 is a block diagram of a color television re 

ceiver; 
FIG. 5 is a simpli?ed block diagram of a color televi 

sion receiver of the primary color drive system; 
FIG. 6 is a partly-cutaway perspective‘view of a 

shadow mask tube, showing its basic structure; and 
FIGS. 7(a) and 7(b) are scanning patterns, which 

illustrate how a complete picture is formed. 

DETAILED DESCRIPTION OF THE 
INVENTION AND PREFERRED 

EMBODIMENTS 

The correction formula, which constitutes the central 
feature of the picture processing method of this inven 
tion, will ?rst be described. 
The correction formula has been derived by develop 

I ing the tonal conversion formula, which has already 
been proposed by the present inventors and is useful 
upon formation of reproduced pictures such as printed 
pictures, for pictures of luminance signals. 
As is known well, the conversion of a continuous 

tone into a halftone is required when a print of a half 
tone is formed from an original picture of a continuous 
tone such as a color photograph. This tonal conversion 
is heavily dependent on the experiences and perception 
of the operator. Under the circumstances, it is hence 
difficult to efficiently produce prints with excellent 
reproduction of gradation and color tone. 
The present inventors have already proposed a novel 

tonal conversion formula, which allows the perfor 
mance of tonal conversion in a scienti?c and rational 
manner upon formation of reproduced pictures such as 
prints (see US. patent application Ser. Nos. 166,101 and 
167,090 ?led Mar. 9 and 11, 1988, respectively; Euro 
pean Patent Application Nos. 88 302 094.3 and 88 302 
097.6). To facilitate the understanding of the present 
invention. the tonal conversion formula will be de 
scribed in short. 

It is necessary for the production of a print to pay 
attention to the fact that the quality of tonal conversion 
of an original picture directly affects not only the qual 
ity of gradation of a printed picture as a halftone picture 
but also the quality of its color tone. Accordingly, it is 
always desired to obtain a printed picture having a 
visually natural gradation and color tone under any 
circumstances by relying upon a tonal conversion for 
mula which rationally correlates the density of a desired 
sample point on the original picture of a continuous 
tone with the dot area (dot area percentage) of the 
corresponding sample point on the resulting printed 
picture as a halftone. 
By determining the base density x of a desired sample 

point (X) selected as a control point on an original pic 
ture (the density value obtained by subtracting the den 
sity of the brightest area, i.e., highlight H on the original 
picture from the density of the sample point) and choos 
ing desired dot area percentages (whys) for the smallest 
and largest dots of the highlight H and the darkest area, 
i.e., shadow S on a desired halftone picture (printed 
picture), the present inventors therefore derived the 
following tonal conversion formula, which can deter 
mine the dot area percentage (y) of a sample point (Y) 
on a halftone picture (printed picture), the sample point 
(Y) corresponding to the desired sample point (X) on 
the original picture. The above patent applications may 
be referred to for the details of derivation of the follow 
ing tonal conversion formula. 
Tonal conversion formula 
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a: the surface reflectivity of a base material on which a 
reproduced picture is to be formed, such as a paper 
sheet; 

B: the surface reflectivity of a visualizing medium for 
the reproduced picture, such as an ink; and 

k: the ratio of the density range of the reproduced pic 
ture to the density range of the original picture. 
Use of the above tonal conversion formula will here 

inafter be described assuming that the formation of a 
reproduced picture is practiced by use of an electronic 
color separation apparatus (scanner), the most general 
plate-making apparatus. 
For the production of an original plate for a printed 

picture as a halftone picture, namely, an original print 
ing plate, a system which is well-known in the present 
?eld of art can be used. This can be achieved by incor 
porating the above tonal conversion formula in a color 
separation and halftone system such as a commercial 
electronic color separation apparatus (e.g., color scan 
ner or total scanner). 

Specifically, a small-diameter beam of light is irradi 
ated onto an original picture which is a continuous tone 
picture. Its reflected light or transmitted light (video 
information signal) is received by a phototube (photo 
multiplier), whereby the intensity of the light is con 
verted into a corresponding voltage. Electrical video 
information signals obtained in the above manner (elec 
trical values) are straightened up and processed as de 
sired by a computer. An exposing light source is con 
trolled on the basis of the electrical video information 
signals (voltages) outputted from the computer. A raw 
stock is then exposed to a beam of light to form dots, so 
that an original printing plate is produced. These proce 
dures are carried out by a well-known conventional 
system. It is only necessary to incorporate a software, 
which has been designed to process continuous-tone 
electrical video information signals into halftone electri 
cal video information signals by using the above tonal 
conversion formula, in the conventional system, for 
example, in a computing unit of a computer, the com 
puting unit being adapted to straighten up and process 
video information of an original picture and/or electri 
cal video information signals. 
An original printing plate containing a halftone pic 

ture in which the halftone clot percentage of a sample 
point (Y) is equal to a dot area percentage (y) obtained 
in accordance with the above tonal conversion formula 
can be easily obtained if a beam of photoelectric scan 
ning light is caused to advance in spots and an exposing 
unit is operated in synchronization with the scanning 
unit. 
The above tonal conversion formula is useful not 

only for the formation of pictures by printing but also 
for ink jet recording, thermal transfer recording (fusion 
transfer type thermal transfer, sublimable pigment ther 
mal transfer), digital copying and recording, etc. 
Namely, the above-described tonal conversion formula 
can be used to control recording units in sublimable 
color pigment transfer recording which expresses the 
tone of a reproduced picture by changing the density of 
small pixels themselves; in printing, ink jet recording 
and fusion-transfer type thermal transfer recording 
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which express the tone of a reproduced picture by 
changing the size of halftone dots, namely, the coverage 
by pixels; and in digital copying, ink jet recording and 
fusion-transfer type thermal transfer recording which 
express the tone of a reproduced picture by changing 
the pixel coverage, for example, by changing the ar 
rangement and/or population of dots having a constant 
5118. 

The present inventors have found that the tone con 
trol technique for pictures reproduced by these minute 
pixels, especially, reproduced color pictures can also be 
used for the tonal control of a color television receiver 
which reproduces color pictures with minute pixels by 
producing the three primary colors of light, namely, 
red, green and blue colors. The above ?nding has led to 
the provision of the picture processing method of this 
invention for color television receivers and to the pro 
cessor therefor. 
The individual variables of the above tonal conver 

sion formula applied to reproduced pictures such as 
printed pictures correspond to the following values in 
color televisions. 
_Namely, x in the above tonal conversion formula 

corresponds to the value of the base luminance signal of 
a desired pixel (one of the whole pixels, i.e., 367,500 
pixels on a color picture tube), speci?cally, to the value 
e,, of a luminance signal obtained by subtracting the 
value ey: of uncorrected luminance signal for a shadow 
S of a picture from the value ey of uncorrected lumi 
nance signal of a desired pixel P of the same picture. 
On the other hand, y corresponds to the value eq of a 

corrected luminance signal for a pixel Q on a color 
picture tube (i.e., in a picture under scanning), the pixel 
Q corresponding to the above pixel P. 

y;, corresponds to the value e, of a luminance signal 
set for the shadow S out of the pixels on the color pic 
ture tube, while y; corresponds to the value e;, of a 
luminance signal set for the highlight H out of the pixels 
on the color picture tube. 

k, a and B are factors which are concerned with 
contrast adjustment of a reproduced picture. Inciden 
tally, the factor a may be set at l, but other values can 
also be used equally. 
When the above-described tonal conversion formula 

is rewritten on the basis of these correlations for pic 
tures to be reproduced on a color television screen, the 
following correction formula can be obtained. 

(1 - 104%) eq=es+ O__B (eh-es) 

wherein the variables have the same meanings as de 
?ned above except that the factor a has been set at 1. 
As the value eys of the uncorrected luminance signal 

for the shadow S of the picture as the object, the value 
es of a luminance signal set for a shadow S to be repro 
duced on a color picture tube after correction and the 
value eh ofa luminance signal set for a highlight H to be 
reproduced on the color picture tube after correction, 
their corresponding values on the picture immediately 
preceding the picture under scanning, namely, the pic 
ture reproduced 1/30 second ago are used for the sake 
of convenience as described above with reference to 
FIG. 7. Needless to say, as the values e, and e;,, the 
values of the corresponding luminance signals before 
correction may be used or arbitrary values may be set. 
Incidentally, the term “before correction” as used 
herein means “before processing in accordance with the 
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8 
correction formula” while the term “after correction” 
means “after processing in accordance with the correc 
tion formula”. 
Using the value eq thus obtained for each pixel after 

correction, the luminance of each pixel to be repro 
duced on the color picture tube is adjusted instanta 
neously. 

Accordingly, the processing method of a picture to 
be reproduced on a color picture tube can be performed 
by a picture processor which is equipped with an A/D 
converter for converting the luminance signals for indi 
vidual pixels into digital signals, a storage circuit for 
luminance signals for a picture obtained from the pre 
ceding SCanning operation (before correction), a detec 
tor for detecting the value ey, of a luminance signal for 
a shadow, a storage circuit for luminance signals for the 
picture obtained from the preceding scanning operation 
(after correction), a detector for detecting the value eh 
of a luminance signal for a highlight and the value c, of 
a luminance signal for a shadow after correction, a 
processor for computing corrected values of luminance 
signals by using as inputs detection signals from the 
detectors, a D/A converter for converting the compu 
tation results of the processor into analog signals, and a 
luminance control circuit for adjusting the luminances 
of individual pixels, which are to be reproduced on the 
color picture tube, in accordance with outputs from the 
D/A converter, respectively. 
The method of this invention, which is suitable for 

processing a picture to be reproduced on a color picture 
tube, can be practiced by subtracting the value ey, of a 
luminance signal for a shadow S ofa picture, which has 
been obtained from a preceding scanning operation, 
from the value ey of a luminance signal for a desired 
pixel P out of the video signals received, thereby deter 
mining the value epofa base luminance signal, detecting 
luminance signal values es and e;, respectively for a 
shadow S and a highlight H among pixels of the picture 
to be reproduced on the color picture tube, obtaining 
the value eq of a luminance signal for a pixel Q, which 
corresponds to the pixel P and is to be reproduced, from 
the signal values ep, e; and e;, in accordance with the 
following correction formula: 

011 

and adjusting the luminance for each pixel, which is to 
be reproduced on the color picture tube, in accordance 
with the value eq of the corresponding luminance signal 
thus determined. 
Embodiments of the present invention will hereinaf 

ter be described with reference to the accompanying 
drawings. It should however be borne in mind that the 
present invention is not necessarily limited to or by the 
following embodiments. 

In FIGS. 1(a) and 1(1)), there are illustrated a color 
picture tube 1, a luminance signal processor 2, video 
signal output circuits 3,3',3" for R, G and B colors 
respectively, R-Q, G-Q and B-Q modulator 4,4’,4”, a 
third video signal ampli?er 5 for performing amplifica 
tion in three stages, a second video signal ampli?er 6, a 
?rst video signal ampli?er 7, a luminance control circuit 
8 and a second bandpass ampli?er 9. 
The operation of the present invention as applied to 

the primary color drive system will next be described 
with reference to FIG. 1(a). A luminance signal EQ 
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from the third video signal ampli?er 5, the luminance 
signal corresponding to the value eq determined in ac 
cordance with the above correction formula, and pri 
mary color signals from the second bandpass ampli?er 9 
are processed at the R-Q modulator 4, G-Q‘modulator 
4' and B-Q modulator 4", whereby color difference 
signals Eg-EQ, EG—EQ and Eg-EQ are obtained. 
The color difference signals are respectively added with 
the luminance signal at the video signal output circuits 
3,3',3" as next-stage matrix circuits, thereby obtaining 
primary color signals ER,EG,EB for red, green and blue 
colors. These three primary color signals ER,EG,EB are 
then fed to the corresponding cathodes of the color 
picture tube 1. 
The luminance signal received is ampli?ed at the ?rst 

video signal ampli?er 7, followed by detection as a 
luminance signal E Y before correction. The luminance 
signal Ey is then fed to the next-stage second video 
signal ampli?er 6 and also to the luminance signal pro 
cessor 2. 
The luminance signal Ey corresponds to the lumi 

nance of the object. An output of the third video ampli 
?er Sis fed back, as the luminance of the corresponding 
pixel to be reproduced on the color picture tube, to the 
luminance signal processor 2. At the luminance signal 
processor 2,wthe value eq of a corrected luminance signal 
for each pixel is computed in accordance with the 
above correction formula. 
The corrected luminance signal of the value eq is 

applied to a base of a transistor of the second video 
signal ampli?er 6 via the luminance control circuit 8. 

This luminance control is performed to change at the 
same small rate voltages which are to be applied to the 
three cathodes of the color picture tube, respectively. 
When the base voltage of the transistor of the second 

video signal ampli?er 6 is changed, the cathode volt 
ages of the color picture tube are changed because the 
second video signal ampli?er 6 is connected in series to 
the color picture tube 1 by way of the third video ampli 
?er 5. As a result, the luminance of each pixel on the 
color picture tube 1 can be adjusted. 

Operations of the remaining circuits are the same as 
the conventional operations and their description is 
therefore omitted herein. 
The luminance signal processor 2 will next be de 

scribed in further detail with reference to FIG. 2, in 
which there are illustrated an A/D converter 10 for 
converting analog signals into digital signals, a storage 
circuit 11 for the luminance signals for the individual 
pixels of a picture obtained from the preceding scanning 
operation, a detector 12 for detecting the value eys of a 
luminance signal for a shadow out of the contents stored 
in the storage circuit 11 and for outputting it to the 
next-stage device, and a processor 13 for correcting 
luminance signals in accordance with the correction 
formula. The processor 13 is composed of plural CPUs 
to perform parallel processing. Also illustrated are a 
storage circuit 14 for corrected luminance signals for 
the individual pixels of the picture obtained from the 
preceding scanning operation, said the picture having 
been corrected during the preceding scanning opera 
tion, a detector 15 for detecting the value e;, of a lumi 
nance signal for a highlight and the value e, of a lumi 
nance signal for a shadow out of the contents stored in 
the storage circuit 14, and a D/A converter 16 for con 
verting digital signals into analog signals. 
Uncorrected luminance signals Ey, which have been 

received and vary from one pixel to another, are de 
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10 
tected by the ?rst video signal ampli?er 7 and are then 
digitized at the A/D converter 10 into signals ey. They 
are tentatively stored in the storage circuit 11, and at the 
same time are fed to the processor 13. Since the proces 
sor 13 is composed of the plural CPUs connected in 
parallel and performs parallel processing, the luminance 
signals for the individual pixels can be processed 
promptly. As soon as one scanning operation is com 
pleted and a complete picture is formed, the luminance 
signal of the value eys for the shadow in the picture is 
detected by the detector 12 and is then outputted to the 
processor 13. The corrected luminance signal eq ob 
tained from the preceding scanning operation and pro 
cessed at the processor 13 is stored in the storage circuit 
14. Then, the corrected luminance signals e;,,e; for the 
highlight and shadow of the picture obtained from the 
preceding scanning operation are immediately detected 
at the detector 15 and fed back to the processor 13. 
At the processor 13, the value of the uncorrected 

luminance signal for the shadow S in the picture ob 
tained from the preceding scanning operation is sub 
tracted from the value ey of the luminance signal for a 
desired pixel P out of the video signals received, 
whereby a luminance signal value ep is determined. 
Further, a corrected value for the luminance signal eq is 
computed at a high speed from the values cine; of the 
luminance signals for the highlight and shadow, which 
have been corrected and fed back, in accordance with 
the following correction formula: 

The value eq thus obtained is the value of a corrected 
luminance signal for each pixel. 
To use the value eq of the thus-corrected luminance 

signal as a datum for the next scanning operation, the 
corrected luminance signal is fed to the next storage 
circuit 11 and is also converted into an analog signal at 
the D/A converter 16. The analog signal is thereafter 
fed as a base voltage to the transistor of the second 
video signal ampli?er 6, so that the cathode voltages to 
the color picture tube 1 are changed to adjust the values 
of the luminance signals of individual pixels, which are 
to be reproduced on the color picture tube, to the cor 
rected values. As a visually natural result, a color pic 
ture having a gradation and good de?nition can be 
obtained on the color picture tube. 

In the above embodiment, the primary color drive 
system is employed as a method for feeding primary 
color signals to the color picture tube. Needless to say, 
this invention is however not limited to the above em 
bodiment. As illustrated in FIG. 1(b), it can also be 
applied to the color difference drive system. In the 
embodiment of FIG. 1(b), it is necessary to feed a cor 
rected luminance signal EQ to the respective cathodes 
of the color picture tube and color difference signals 
ER—EQ,EG—EQ,EB—EQ to the corresponding ?rst 
grids through the corresponding ampli?ers. The re 
maining signal processing is substantially the same as 
the primary color drive system depicted in FIG. 1. 
What is claimed is: 
l. A method for processing a ?rst picture to be repro 

duced on a color picture tube, which comprises: 
(i) subtracting a value eys of a luminance signal for a 
shadow S of a second picture, which has been 
obtained from a preceding scanning operation, 
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from a value ey of a luminance signal for a desired 
pixel P out of video signals received, to thereby 
determine a value ep of a base luminance signal; 

(ii) setting luminance signal values es and e}, respec 
tively for a shadow S and a highlight H among 
pixels of the ?rst picture to be reproduced on the 
color picture tube; 

(iii) determining a value eq of a luminance signal for 
the pixel P from the signal values ep, es and e;, in 
accordance with the following correction formula: 

wherein k, a and B are factors for contrast adjust 
ment and k and B are correlated as follows: 

7=desired factor; and 
(iv) adjusting the luminance for each pixel, which is 

to be reproduced on the color picture tube, in ac 
cordance with the value eq of the corresponding 
luminance signal thus determined. 

2. The method as claimed in claim 1, wherein the 
luminance signal value e; for the shadow S and the 
luminance signal value e). for the highlight H are de 
tected and set from the luminance value of pixels in the 
second picture obtained from the preceding scanning 
operation and reproduced on the color picture tube. 

3. The method as claimed in claim 1, wherein the 
luminance signal value c; for the shadow S and the 
luminance signal value eh for the highlight H are de 
tected and set from the luminance values- of pixels in the 
second picture, which has been obtained from the pre 
ceding scanning operation. 

4. The method as claimed in claim 1, wherein the 
luminance signal value c; for the shadow S and the 
luminance signal value eh for the highlight H are set in 
an arbitrary manner. 

5. A picture signal processor for a picture reproduc 
tion apparatus of a color television receiver, said picture 
reproduction apparatus having a color picture tube, a 
matrix circuit for detecting a primary color signal from 
a second luminance signal and a color difference signal 
and a means for feeding an output from the matrix cir 
cuit to the color picture tube, comprising: 
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12 
a luminance signal processor for computing the value 

of the second luminance signal for a pixel Q which 
corresponds to a desired pixel P out of video sig 
nals received and is to be reproduced; and 

a luminance control circuit for adjusting, in accor 
dance with the thus-computed value, the lumi 
nance of a ?rst luminance signal of a corresponding 
pixel to be reproduced on the color picture tube to 
obtain the second luminance signal; 

wherein the luminance signal processor comprises: 
an A/D converter for converting the ?rst luminance 

signal; 
a first storage circuit for storing luminance signals of 

individual pixels of a picture obtained from a pre 
ceding scanning operation; 

a ?rst detector for detecting a value eys of a luminance 
signal for a shadow in contents stored in the ?rst 
storage circuit; 

a second storage circuit for storing corrected lumi 
nance signals of the individual pixels of the picture 
obtained from the preceding scanning operation, 
said corrected luminance signals having been fed 
subsequent to processing thereof; 

a second detector for detecting a value e}, of a lumi 
nance signal for a highlight and a value e; of a 
luminance signal for a shadow stored in the second 
storage circuit; 

a processor for subtracting the value eys of the lumi 
nance signal from the value ey of a luminance signal 
received from a desired received pixel P, to 
thereby compute a value ep of a base luminance 
signal, and then for computing a value eq of a lumi 
nance signal for the desired pixel P, in accordance 
with the following correction formula: 

eq — er + an a _1OB (5h — er) 

wherein k, a and B are factors for contrast adjust 
ment and k and B are correlated as follows: 

y=desired factor 
and is to be reproduced; and 

a D/A converter for converting the value eq, which 
has been outputted from the processor, into an 
analog signal. 

* 18 ii is 1k 


